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TITLE OF THE INVEN T ION 

Call Admission Control Method, Coinmunication System 
and Base Station Device 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a call admission 
control method, communication system and base station 
device employed in communications in which access is 
performed by a plurality of users with shared resources. 

Related Background Art 

In a mobile communication system comprising a 
wireless base station and a plurality of mobile stations, 
data communication (transmission/reception) is performed 
by wireless communication circuits between the base 
station and the mobile stations. Circuit switching systems 
and packet switching systems are examples of switching 
systems employed in such data transmission/reception. 

As the access system, the code division multiple 
access system (CDMA), the frequency division multiple 
access system (FDMA) or the time division multiple access 
system (TDMA) may be employed. 



SUMMARY OF THE INVENTION 
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In a mobile communication system as described above, 
irrespective of the switching system or access system that 
is employed, transmission/reception of data by multiple 
access is performed by a plurality of users sharing the 
same wireless resource. 

For example, m the case of the CDMA system, a 
plurality of user communication channels are multiplexed 
on the same wireless frequency band and wireless resources 
such as the amount of up-link interference, the down-link 
transmission power, and spreading codes are shared by a 
plurality of users. 

Spreading codes are allocated to each user in 
multiple access using a CDMA system and are employed to 
distinguish the communication channels of each user. Since, 
by employing mutually orthogonal spreading codes under 
synchronization as these spreading codes, effects between 
communication channels can be eliminated, a group of 
orthogonal spreading codes is employed on the down-link 
circuit (transmission from the base station to the mobile 
stations) where synchronization is easy to achieve* 
However, since there is an upper limit on the number of 
mutually orthogonal spreading codes, this limited number 
of spreading codes is shared by a plurality of users. 

Also, in the case of up-link circuits (communication 
from the mobile stations to the base station) , the 
communication channels from different: users act as 
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mutually interfering channels. In order to cope with such 
communication channel interference, it is possible to 
increase the transmission power of the communication 
channels from the mobile stations in order to ensure the 
necessary communication quality, even when the amount of 
up-link interference increases due to the number of users 
simultaneously performing data transmission/reception 
becoming large. However, there is an upper limit on the 
transmission power, so lowering of communication quality 
occurs when the amount of up-link interference exceeds a 
limiting value. That is, on the up-link circuits of a CDMA 
system, a limited amount of up-link interference is shared 
by a plurality of users. Also, on the down-link circuits 
of the CDMA system, limited transmission power from the 
base stations is shared by a plurality of users. 

Also, even if the FDMA system or TDMA system is 
employed, the same wireless resource is shared by a 
plurality of users in the same way as in the case of a 
CDMA system. In the case of an FDMA system, wireless 
resources such as base station modem devices, transmission 
power and carriers etc are shared. Also, in the case of a 
TDMA system, wireless resources such as base station modem 
devices, transmission power and time slots are shared. 

If, with regard to limited wireless resources as 
aforementioned that are shared by a plurality of users, 
all of the call requests created by circuit switching 
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calls or packet calls etc originated from the users are 
accepted, there is a problem that the shared wireless 
resources are insufficient, producing deterioration of 
communication quality for all users. 
5 In order to avoid such deterioration of communi cation 

quality, in a mobile communication system, call admission 
control is performed whereby call admission at each time- 
point is controlled in accordance with the condition of 
use of the wireless resources. One method of controlling 
10 call admission is for example to set up a call admission 

threshold value defining an upper limit in respect of the 
n\ condition of use of the wireless resources and to restrict 

^ new call admission in periods where the measured value of 

H ; the resource use condition exceeds this call admission 

■P?. i 

If! 15 threshold value. 



In recent years, with the development of multimedia 
communication of various types, due to the increasing 
demand to make communication systems economic, the 
necessity of providing services of many different types 

20 using the same communication system has increased. For 

example, in fixed telephone networks, portable telephone 
networks and Internet networks etc, a plurality of 
services are already present together in a single system 
and diversification of the services that are provided is 

25 increasing* 
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Of the services that are employed in communication 
systems, for some services, such as ordinary telephone 
calls, real-time characteristics are demanded. There are 
also services in which a certain degree of data 
transmission delay is permissible, such as downloading of 
data through the Internet, Also, even in regard to 
telephone calls, there are differences in importance or 
urgency such as for example ordinary telephone calls 
between individuals and emergency telephone calls. 

In communication systems in which such services of 
different types are present together, protection of the 
various services by call admission control cannot be 
satisfactorily achieved simply by performing control by 
setting a call admission threshold value. Specifically, if 
Us 15 control is performed simply by setting a call admission 

threshold value, problems arise such as that call 
admissions are restricted in respect of calls by services 
having a high degree of priority or that the communication 
quality of calls of services of high priority is adversely 
affected by the pressure of calls of services of low 
degree of priority and in some cases such services of high 
priority may be forcibly disconnected. Such problems of 
call admission control are not restricted to mobile 
communication systems but occur generally in communication 
2 5 systems in which resources are shared. 
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The present invention was made in order to solve the 
above problems, its object being to provide a method of 
call admission control, communication system and base 
station device whereby, in communication in which access 
is performed with shared resources, deterioration of 
communication quality is suitably suppressed by call 
admission control in accordance with the service that is 
utilized. 

In order to achieve this object, in communication in 
which calls of a plurality of services having mutually 
different degrees of priority are present and respective 
calls perform access with shared resources, a call 
admission control method according to the present 
invention of controlling call admission is characterized 
in that for the plurality of services, a plurality of 
corresponding call admission threshold values are set 
beforehand in accordance with the respective degrees of 
priority; and in respect of a requested call, the resource 
use condition of a predetermined resource designated as 
the subject of monitoring and the call admission threshold 
value corresponding to the service in this call are 
compared and new call admission in respect of the 
requested call is restricted in accordance with the 
comparison result. 

Also, a communication system according to the present 
invention in which a call admission control method of 
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controlling call admission is employed, wherein in 
communication in which calls of a plurality of services 
having mutually different degrees of priority are present 
and respective calls perform access with shared resources r 
is characterized in that for the plurality of services, a 
plurality of corresponding call admission threshold values 
are set beforehand in accordance with the respective 
degrees of priority; and in respect of a requested call, 
the resource use condition of a predetermined resource 
designated as the subject of monitoring and the call 
admission threshold value corresponding to the service in 
this call are compared and new call admission in respect 
of the requested call is restricted in accordance with the 
comparison result. 

Also, a base station device according to the present 
invention in which a call admission control method of 
controlling call admission is employed, wherein in 
communication in which calls of a plurality of services 
having mutually different degrees of priority are present 
and respective calls perform access with shared resources, 
is characterized in that, for the plurality of services, a 
plurality of corresponding call admission threshold values 
are set beforehand in accordance with the respective 
degrees of priority; and in respect of a requested call, 
the resource use condition of a predetermined resource 
designated as the subject of monitoring and the call 
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admission threshold value corresponding to the service in 
this call are compared and new call admission in respect 
of the requested call is restricted in accordance with the 
comparison result. 

In the above method of call admission control, 
communication system and base station device, in 
communication such as mobile communication in which calls 
of a plurality of services having mutually different 
degrees of priority are present, acceptance of new calls 
is restricted by applying a call admission threshold value 
in respect of resource use condition and, as this call 
admission threshold value that is employed for restriction 
purposes, call admission threshold values are employed 
which are respectively set in accordance with the degree 
of priority of the service. 

Thus, the method of restricting acceptance of new 
calls can be altered in accordance with the difference of 
degree of priority of the respective services. In this way, 
in communication in which access is performed with shared 
resources, deterioration of communication quality can be 
suppressed and control of call admission can be performed 
in a suitable manner in accordance with the service that 
is being utilized. Specifically, the degree of priority of 
the respective services corresponds to the real-time 
character, importance and urgency of the communication 
referred to above. 
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The present invention will become more fully 
understood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way of 
illustration only, and thus are not to be considered as 
limiting the present invention. 

Further scope of applicability of the present 
invention will become apparent from the detailed 
description given hereinafter. However , it should be 
understood that the detailed description and specific 
examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since 
various changes and modifications within the spirit and 
scope of the invention will become apparent to those 
skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram illustrating the 
configuration of an embodiment of a mobile communication 
system. 

Fig, 2 is a block diagram illustrating the structure 
of an embodiment of a base station device. 

Fig. 3 is a flowchart showing an example of a call 
admission control method in a mobile communication system 
employing the base station device shown in Fig. 2. 

Fig. 4 is a graph showing an example of the 
communication condition in a mobile communication system 
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employing the call admission control method shown in Fig* 
3. 

Fig. 5 is a graph showing the communication condition 
in a mobile communication system employing a conventional 
5 call admission control method. 

Fig. 6 is a block diagram illustrating the structure 
of another embodiment of a base station device. 

Fig. 7 is a flowchart showing an example of a call 
admission control method in a mobile communication system 
10 employing the base station device shown in Fig. 6. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of a call admission control 
method, communication system and base station device 

15 according to the present invention is described in detail 

below with reference to the drawings. Identical elements 
in the description of the drawings are given the same 
reference symbols and the description thereof is not 
repeated. The dimensional ratios in the drawings do not 

20 necessarily coincide with the description. 

Figure 1 is a schematic diagram illustrating the 
configuration of an embodiment of a mobile communication 
system constituting a communication system according to 
the present invention. The mobile communication system 

25 shown in Figure 1 comprises a plurality of wireless base 

stations 10 and a plurality of mobile stations 60 that 
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perform data communication (transmission/reception) , being 
connected by wireless communication circuits with base 
stations 10. In a mobile communication system constructed 
in this way, the communication circuits that perform 
transmission from mobile stations 60 to base stations 10 
are up-link circuits and the communication circuits that 
perform transmission from base stations 10 to mobile 
stations 60 are down-link circuits* 

This mobile communication system is constructed as a 
mobile communication system in which multiple access is 
performed by respective calls, using shared wireless 
resources- That is, the same wireless resource is shared 
by communication of the users corresponding to a plurality 
of mobile stations 60. A specific description of the 
shared wireless resources will be given later. 

Also, in the present mobile communication system, a 
plurality of services of different degrees of priority are 
provided using the same communication system. That is, 
calls of a plurality of services having mutually different 
degrees of priority are present at the same time. Also, as 
the switching system for performing transmission/reception 
of data between base stations 10 and mobile stations 60, 
either or both of a packet switching system and circuit 
switching system is employed. Also, as the access system a 
predetermined communication system such as for example the 
CDMA system, FDMA system or TDMA system is employed. 
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Figure 2 is a block diagram illustrating the 
structure of an embodiment of a base station device 
according to the present invention that is employed as a 
wireless base station in the mobile communication system 
illustrated in Figure 1. Also, in this embodiment , it will 
be assumed that, as the plurality of services having 
mutually different degrees of priority, two types of 
service, namely, a service A constituting a first service 
of high degree of priority and a service B constituting a 
second service of lower degree of priority than service A 
are provided. 

This base station device 10 comprises a 
transmitting/receiving section (transmitter/receiver) 20 
and call admission control section 30. Also, a call 
processing control device 40 and memory 50 are connected 
to call admission control section 30. 

Transmitting/receiving section 20 is connected with 
call admission control section 30 and a transmission path 
(not shown) to the outside; it performs 
transmission/reception of data in accordance with 
instructions etc from call admission control section 30. 
In Figure 2, as an example of the structure of 
transmitting/receiving section 20, a 

transmitting/receiving section 20 is illustrated of a 
construction having n first to n-th transmitters/receivers 
21 and transmitter/receiver control device 22 that 
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respectively controls these connected to these 
transmitters/receivers 21 . 

Call admission control section 30 comprises a call 
admission control device 31, resource measurement device 
(resource measurement means) 32, service identifier 
(service identification means) 33, first comparator 
(comparison means) 34, second comparator (comparison 
means) 35 and comparison result selector (comparison 
result selection means) 36. Call admission control device 
31 is connected with transmitting/receiving section 20 and 
comparison result selector 36; it controls call admission 
operation and data transmitting/receiving operation by 
transmitting/receiving section 2 0 in accordance with 
requests from call processing control device 40, and also 
performs reading, updating and writing etc of the 
necessary data with respect to memory 50* 

Resource measurement device 32 is connected with 
transmitting/receiving section 20, first comparator 34 and 
a second comparator 35; it measures the resource use 
condition of the wireless resource at 
transmitting/receiving section 20 that is to be the 
subject of monitoring and outputs this measured value to 
first comparator 34 and second comparator 35. Service 
identifier 33 is connected with transmitting/receiving 
section 20, call admission control device 31 and 
comparison result selector 36; it outputs service 
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information to comparison result selector 3 6 by 
identifying the type of service requested by a call or the 
degree of priority of this service, using information from 
transmitting/receiving section 20 or call admission 

control device 31. 

First comparator 34 is a comparator provided 
corresponding to service A, This first comparator 34 is 
connected with resource measurement device 32 and 
comparison result selector 3 6; it compares the measured 
value of the resource use condition and the call admission 
threshold value for service A (first threshold value) and 
outputs this comparison result to comparison result 
selector 36. Second comparator 35 is a comparator provided 
corresponding to service B. This second comparator 35 is 
connected with resource measurement device 32 and 
comparison result selector 3 6; it compares the measured 
value of the resource use condition and a call admission 
threshold value for service B (second threshold value) and 
outputs this comparison result to comparison result 
selector 36. 

Comparison result selector 36 is connected with call 
admission control device 31, service identifier 33, first 
comparator 34 and second comparator 35; it selects one or 
other of the comparison results from first comparator 34 
or second comparator 35, in accordance with service 
information that is input from service identifier 33 and 
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outputs this to call admission control device 31. Call 
admission control device 31 performs call admission 
restriction processing in which it restricts call 
admission by deciding to allow or reject acceptance of new 
calls in accordance with the comparison result of which is 
input thereto. 

This call admission control device 31 thus 
constitutes call admission restriction means that 
restricts acceptance of new calls in accordance with the 
comparison result of the measured value of the resource 
use condition and the call admission threshold value. Also, 
the two comparators, namely, first comparator 34 and 
second comparator 35 as well as comparison result selector 
36 constitute comparison result acquisition means that 
acquires the comparison result and that is used for 
restricting acceptance of new calls . 

Figure 3 is a flowchart showing an example of a call 
admission control method in a mobile communication system 
employing the base station device 10 shown in Figure 2. 
When there is a new call access request (call in 
accordance with service A or service B) from call 
processing control device 40, call admission processing 
including call admission restricting processing is 
commenced. 

In this call admission restriction processing, a 
predetermined wireless resource is designated as the 
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subject of monitoring. Also, different call admission 
threshold values are set beforehand in accordance with the 
degree of priority of the respective services in respect 
of the resource use condition of the wireless resource to 
be monitored. 

Specifically, a call admission threshold value 
constituting a first threshold value is set {step S200) in 
respect of calls requested by service A, which is of a 
high degree of priority. Also, call admission threshold 
value Kb constituting a second threshold value is set 
(step S3Q0) in respect of calls requested by service B, 
which is of a low degree of priority. It should be noted 
that the first threshold value x A of service A is set 
higher than the second threshold value x B of service B, 
which is of lower priority (x 3 < x A ) ; in this way, call 
admission can be suitably controlled in accordance with 
the degree of priority of the services. Also, the 
necessary data such as these call admission threshold 
values x A and x B is stored for example in memory 50 which 
is connected to call admission control section 30. 

Call admission restricting processing is commenced in 
which a call admission threshold value is applied in 
respect of newly generated call requests. First of all, 
the resource use condition in transmitting/receiving 
section 20 is measured (S101, resource measurement step) 
by resource measurement device 32 in respect of the 
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wireless resource that is to be monitored. The acquired 
measured value x is output respectively to first 
comparator 34 and second comparator 35. 

Next, in first comparator 34, a comparison is made 
(S201, comparison step) of the measured value x of the 
resource use condition input from resource measurement 
device 32 and call admission threshold value x A in service 

A. The comparison result obtained (first comparison 
result) is then output (S202) to comparison result 
selector 36. Specifically, for example, the magnitudes of 
measured value x and first threshold value x A are compared. 
Then, if measured value x is less than or equal to first 
threshold value x A (x < x A ) , "0" is output as the 
comparison result. On the other hand, if the measured 
value x is greater than first threshold value x A (x > x A ) , 
"1" is output as the comparison result. 

Also, in second comparator 35, a comparison is made 
(S301, comparison step) of the measured value x of the 
resource use condition input from resource measurement 
device 32 and call admission threshold value x B in service 

B, The comparison result obtained (second comparison 
result) is then output (S302) to comparison result 
selector 36. Specifically, for example, the magnitudes of 
measured value x and second threshold value x* are 
compared. Then, if measured value x is less than or equal 
to second threshold value x B (x ^ x B ) , "0" is output as 



FP01-0224-OOUS 



the comparison result. On the other hand, if the measured 
value x is greater than second threshold value x u (x > x B ) , 
"1" is output as the comparison result. 

Furthermore, service identifier 33 identifies the 
type of service for the requested call or the degree of 
priority of this service (S102, service identification 
step) , using information from transmitting/receiving 
section 20 or call admission control device 31. The 
service information concerning the type of the identified 
service or its degree of priority is output to comparison 
result selector 36. 

Next, comparison result selector 36 selects (S103, 
comparison result selection step) one or other of the 
first and second comparison results from first and second 
comparators 34, 35 in accordance with the service 
information that is input from service identifier 33- The 
selected comparison result is output to call admission 
control device 31, The comparison result that are used in 
restriction of new call admission are acquired {comparison 
result acquisition step) by means of the above steps S201, 
S202, S301, S302 and S103. 

As comparison result selector 36, there is employed 
for example a switch having a first terminal connected to 
first comparator 34, a second terminal connected to second 
comparator 35 and a third terminal connected to call 
admission control device 31, and that is capable of 
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changing over connection of the third terminal to the 
first terminal or second terminal. 

In this case, when service information on a call 
request in accordance with service A is input from service 
identifier 33, the third terminal is connected to the 
first terminal so that the first comparison result from 
first comparator 34 is selected and output to call 
admission control device 31. Also, when service 
information on a call request in accordance with service B 
is input, the third terminal is connected to the second 
terminal so that the second comparison result from second 
comparator 35 is selected and output to call admission 
control device 31. 

Call admission control device 31 performs call 
admission processing including call admission restriction 
processing in accordance with the comparison result that 
is input thereto from comparison result selector 36. First 
of all,, it ascertains (S104) whether the comparison result 
selected by comparison result selector 36 is "0" or "1". 
Transmitting/receiving section 20 is then controlled 
(S105) to allow call admission if the comparison result 
output is "0" i.e. if the measured value x of the resource 
use condition is less than or equal to the call admission 
threshold value. On the other hand, if the comparison 
result output is "1" i.e. if the measured value x of the 
resource use condition is greater than the call admission 



FP01-0224-00US 



threshold value, call admission is denied (S106) . 
Restriction of new call admission is performed (call 
admission restriction step) in accordance with the degree 
of priority of each service by the above steps S104 to 
S106. 

The effects of the mobile communication system, base 
station device and call admission control method 
illustrated in Figure 1 to Figure 3 will be described with 
reference to an example of specific communication 
conditions . 

With the call admission control method, mobile 
communication system (communication system) and base 
Station device according to the present embodiment, in 
communication such as mobile communication in which calls 
of a plurality of services, in the above example service A 
and service B, having mutually different priority are 
present together, restriction of new calls is performed by 
applying call admission threshold values to the resource 
use condition of wireless resources etc and call admission 
threshold values respectively set in accordance with the 
degree of priority of the services are employed as the 
call admission threshold values used for this restriction. 

In this process, the method of restricting new call 
admission can be altered in accordance with the difference 
in degree of priority of the services- In this way, in 
communication in which b^coqss is performed with shared 
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resources, it becomes possible to perform call admission 
control in a suitable manner in accordance with the 
service that the user is attempting to use, while also 
suppressing deterioration of communication quality. 
Specifically, the degree of priority of each service 
corresponds to the real-time character of communication in 
that service, its importance and urgency. 

Also, a decision whether or not to allow new call 
admission is made by acquiring a measured value of 
resource use condition in respect of the wireless resource 
that is to be monitored and comparing this measured value 
with the magnitude of the call admission threshold value. 
In this way, restriction of new call admission can be 
efficiently implemented. 

Figure 4 shows an example of the communication 
condition when the call admission control method shown in 
Figure 3 is applied to a communication system in which 
calls of a plurality of services having mutually different 
degrees of priority are present together, sharing the same 
resources . 

Figure 4 is a graph showing the change with time t of 
the access condition (access origination and termination) 
of calls requested by service A and service B and the 
measured value x of resource use condition, with the 
horizontal axis being shown as the time axis. Of service A 
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and service B, as described above, the degree of priority 
of service A is higher than that of service B. 

The graph illustrating the change with time of 
measured value x of resource use condition respectively 
5 shows the first threshold value x A in respect of service A 

described above with reference to the flowchart of Figure 
3, the second threshold value x B of service B and measured 
value x and the quality deterioration threshold value x 0 
Q at which deterioration of communication quality actually 

o 

HI 10 occurs. Corresponding to the degrees of priority of the 

services, first threshold value x A is higher than second 



J:: 

J; 

.f: 

2r"; threshold value x B (x B < x A ) - 



In the example of communi cation condition shown in 
Figure 4, at time point ti, the measured value x of 

15 resource use condition is equal to the threshold value x A 

in respect of service A (x=x A ) and is greater than the 
threshold value x 3 in respect of service B (x > x H ) . 

In this condition, when there is a call request C B of 
service B, which is of low degree of priority, since 

20 measured value x exceeds the call admission threshold 

value x 3 in respect of service B, this call request is 
subject to the restriction on new call admission and call 
admission is denied. Furthermore, if subsequently there is 
a call request C A of service A which is of a high degree 

25 of priority, since measured value x is less than or equal 

to the call admission threshold value x A in respect of 
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service A, call admission in response to this call request 
is allowed. 

In contrast, Figure 5 shows an example in which the 
same call admission threshold value Xc is applied in 
irrespective of the degree of priority of the services, in 
respect of the same communi cation condition. In this 
example, at time point ti, the measured value x of the 
resource use condition is the same as the common call 
admission threshold value xc (x= Xc) in respect of service 
A and service B. 

In this condition, when there is a call request C3 of 
service B, which is of low degree of priority, since the 
measured value x is less than or equal to the common call 
admission threshold value x c , call admission in respect of 
this call request is allowed. Furthermore, if subsequently 
there is a call request C A of service A which is of high 
degree of priority, since measured value x exceeds the 
call admission threshold value x c because call admission 
has already been allowed in respect of call request C B , 
this call request is subjected to the restriction on new 
call admission and call admission is denied. 

That is, in the example of the communication 
condition shown in jjjLcrure w> 2. ±± WxxJi Ch a common Cux ^ 
admission threshold value is set in respect of the 
services, restriction on call request C A of service A is 
imposed due to the acceptance of call request. Cu of 
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service B r so calls of service A, which is of high degree 
of priority, are squeezed out by calls of service B, which 
is of low degree of priority. 

In contrast, in the example of the communication 
condition shown in Figure 4, thanks to the employment of a 
call admission control method as described above in which 
the call admission threshold value is set in accordance 
with the degree of priority of the service, call requests 
of service A, which is of high degree of priority, are 
preferentially accepted in comparison with call requests 
of service B. The services that are sought to be utilized 
by users of the communication system are therefore 
protected in appropriate manner in accordance with their 
respective degrees of priority. 

Various types of resources may be utilized as the 
resources that are shared by multiple access by the 
various users and whose resource use condition is 
monitored. As such resources, for example in the FDMA 
system or TDMA system, preferably at least either the 
number of channels or the number of wireless devices is 
taken- Also, in the CDMA system, preferably at least one 
of the amount of up-link interference, down-link 
transmission power, number of the devices employed, or 
number of spreading codes is taken. 

Also, regarding the respective degree of priority of 
the plurality of services, preferably a service using 

24 
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circuit switching system as the switching system is taken 
as the first service, of high degree of priority {service 
A in the above example) and a service using a packet 
switching system is taken as the second service, of low 
degree of priority (service B in the above example) . 

The circuit switching system is a system in which 
communication by users connected by a circuit switching 
call results in occupation of fixed resources irrespective 
of the presence or absence of transmitted data and is 
therefore utilized for services of a high degree of real- 
time character (degree of priority) . In contrast, in a 
packet switching system, in communication of users 
connected by a packet call, the data that are transmitted 
are data in small units called packets; thus resources are 
occupied in accordance with need and data are transmitted 
in packet units; this system is employed for services in 
which the degree of requirement for real-time character 
(priority) is low. 

In regard to these two switching systems, by setting 
the call admission threshold value at a high level in the 
case of the circuit switching system and setting the call 
admission threshold value at a low level in the case of 
the packet switching system, control of call admission in 
accordance with the degree of priority of each service can 
be performed in an easy and convenient fashion. 
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Also, even in regard to calls likewise utilizing the 
circuit switching system, there are differences regarding 
the importance and urgency between ordinary telephone 
calls and emergency calls, so their degrees of priority 
are different. The call admission control method described 
above can be applied in such cases also. 

Figure 6 is a block diagram illustrating the 
structure of another embodiment of a base station device 
according to the present invention used as a wireless base 
station in the mobile communication system shown in Figure 
1, In this embodiment, as in the case of the embodiment 
illustrated in Figure 2, two types of service, namely, 
service A constituting a first service of high degree of 
priority and service B constituting a second service of 
lower degree of priority than service A are provided as 
the plurality of services of mutually different degree of 
priority. 

This base station device 10 comprises a 
transmitting/receiving section (transmitter/receiver) 20 
and a call admission control section 30. A call processing 
control device 40 and memory 50 are connected with call 
admission control section 30. The structure etc of 
transmitting/receiving section 20, call processing control 
device 40 and memory 50 are the same as in the case of the 
base station device of the embodiment shown in Figure 2. 
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Call admission control section 30 comprises a call 
admission control device 31, resource measurement device 
(resource measurement means) 32, service identifier 
(service identification means) 33, threshold value 
selector (threshold value selection means) 37 and 
comparator (comparison means) 38. Call admission control 
device 31 is connected with transmitting/receiving section 
20 and comparator 38; it controls the call admission 
operation and the data transmitting/receiving operation of 
transmitting/receiving section 20 in accordance with 
requests from call processing control device 40, and also 
performs reading, updating and writing etc of the 
necessary data in respect of memory 50. 

Resource measurement device 32 is connected with 
transmitting/receiving section 2 0 and comparator 38; it 
measures the resource use condition of the wireless 
resource at the transmitting/receiving section 20 that is 
to be monitored and outputs a measured value to comparator 
38, Service identifier 33 is connected with 
transmitting/receiving section 20, call admission control 
device 31 and threshold value selector 37; it identifies 
the type of service of the requested call and the degree 
of priority of this service using information from 
transmitting/receiving section 20 or call admission 
control device 31 and outputs service information to 
threshold value selector 37. 
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A threshold value selector 37 is connected with 
service identifier 33 and comparator 38; it selects one or 
other of a call admission threshold value (first threshold 
value} corresponding to service A and a call admission 
threshold value (second threshold value) corresponding to 
service B on the basis of service information input 
thereto from service identifier 33, and outputs this to 
comparator 38. 

Comparator 33 is connected with call admission 
control device 31, resource measurement device 32 and 
threshold value selector 37; it compares the measured 
value of the resource use condition and the call admission 
threshold value selected by threshold value selector 37 
and outputs the result of this comparison to call 
admission control device 31. Call admission control device 
31 then performs call admission restriction processing 
that restricts call admission by making a decision to 
allow or reject new call admission in accordance with the 
comparison result that is input thereto ♦ 

This call admission control device 31 constitutes 
call admission restriction means that restricts acceptance 
of new calls in accordance with the comparison result of 
the measured value of the resource use condition and the 
call admission threshold value. Also, threshold value 
selector 37 and comparator 33 constitute comparison result 
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acquisition means that acquires the comparison result used 
for restriction of acceptance of new calls. 

Figure 7 is a flowchart illustrating an example of a 
call admission control method in a mobile communication 
system using base station device 10 shown in Figure 6. 
When there is a connection request for a new call (call of 
service A or service B) from call processing control 
device 40, call admission processing, including call 
admission restriction processing, is commenced* 

In call admission restriction processing, a 
predetermined wireless resource is designated as the 
subject of monitoring. Also, different call admission 
threshold values are set beforehand in respect of the 
resource use condition of the wireless resource to be 
monitored, depending on the degree of priority of the 
respective service . 

Specifically, call admission threshold value x A 
constituting a first threshold value is set (step S500) in 
respect of calls requested by service A, which is of high 
degree of priority. Also, call admission threshold value 
x B , constituting a second threshold value, is set (step 
S600) in respect of calls requested by service B, which is 
of low degree of priority- It should be noted that the 
first threshold value x A of service A is set to higher 
than the second threshold value x a of service B, which is 
of lower degree of priority (x g < x A ) ; in this way, call 
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admission is appropriately controlled in accordance with 
the degree of priority of each service. Also, the 
necessary data such as these call admission threshold 
values x A , x n is stored for example in memory 50, which is 
connected with call admission control section 30. 

Call admission restriction processing is commenced 
that is performed by applying the call admission threshold 
value in respect of newly generated call requests- First 
of all, the resource use condition in 

transmitting/receiving section 20 is measured (S401, 
resource measurement step) by means of resource 
measurement device 32 in respect of the wireless resource 
to be monitored. The acquired measured value x is output 
to comparator 38, 

Also, service identifier 33 identifies (S402, service 
identification step) the type of service or the degree of 
priority of this service of the requested call, using 
information from transmitting/receiving section 20 or call 
admission control device 31. The service information in 
respect of type or degree of priority of the identified 
service is output to threshold value selector 37. 

Next, threshold selector 37 selects as the call 
admission threshold value x c (S403, threshold value 
selection step) one or other of the call admission 
threshold value x A corresponding to service A and the call 
admission threshold value x B corresponding to service B, 
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in accordance with, the service information that is input 
from service identifier 33. The selected call admission 
threshold value Xr is output to comparator 38. 

Next, comparator 38 performs a comparison of the 
measured value x of the resource use condition that is 
input from resource measurement device 3 2 and the call 
admission threshold value Xc that was selected (S404, 
comparison step) . The comparison result obtained is then 
output to call admission control device 31 (S405) - 
Specif ically, for example the magnitudes of measured value 
x and threshold value x c are compared, Then, if the 
measured value x is less than or equal to the threshold 
value x c (x ^ x c ) , the comparison result "0 ,T is output. On 
the other hand, if the measured value x is larger than the 
threshold value x c (x > Xc) , the comparison result "1" is 
output- The comparison results used in restriction of new 
call admission are acquired in the steps S403 to S405 
above (comparison result acquisition steps) . 

Call admission control device 31 performs call 
admission processing, including call admission restriction 
processing, using the comparison result that is input from 
comparator 38. First of all, it is determined (5406) 
whether the comparison result from comparator 38 is "0" or 
"1". Then, if the comparison result output is "0" i.e. if 
the measured value x of the resource use condition is less 
than or equal to the call admission threshold value, the 
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transmitting/receiving section 20 is controlled (S407) so 
as to allow call admission. On the other hand, if the 
comparison result output is "1" i.e. if the measured value 
x of the resource use condition is larger than the call 
admission threshold value, call admission is denied (S40S) , 
By the above steps S406 to S408, restriction of new call 
admission is performed (call admission restriction step) 
in accordance with the degree of priority of each service. 

By means of the call admission control method, mobile 
communication system (communication system) and base 
station device according to the embodiment of Figure 6 and 
Figure 7, the method of restriction of new call admission 
can be altered in accordance with the difference of the 
degree of priority of each service, in the same way as in 
the case of the embodiment shown in Figure 2 and Figure 3. 
In this way, in communication in which access is performed 
using shared resources, call admission can be suitably 
controlled in accordance with the service sought to be 
used by the user, while suppressing deterioration of 
communication quality . 

It should be noted that, regarding a mobile 
communication system, in Japanese Patent Application Laid- 
open No. H10-13937, it is stated that a plurality of 
threshold values are set for each service. In this call 
admission control method, a plurality of threshold values 
corresponding to the type of service are set and, on call 
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admission, a threshold value is selected in accordance 
with the type of service from the mobile station and call 
admission is controlled by comparing the selected 
threshold value and the number of users, the amount of 
interference etc. However, with this method, what sort of 
threshold value should be set in order to make possible 
appropriate call admission control is not made clear. 

In contrast, with the call admission control method, 
communication system and base station device of the 
present invention, it is arranged to set a plurality of 
corresponding call admission threshold values in 
accordance with the respective degree of priority of a 
plurality of services. In this way, it is made possible to 
control call admission in such a manner that the 
respective services are suitably protected in accordance 
with the content of the service that is sought to be 
utilized by a plurality of users. 

The call admission control method, communication 
system and base station device according to the present 
invention are not restricted to the embodiments described 
above but can be modified in various ways. For example, in 
the base station device 10 shown in Figure 2 and Figure 6 
and the flowchart of the call admission control method 
shown in Figure 3 and Figure 7 , the services provided in 
the mobile communication system are assumed to be of two 
types, namely, service A and service B. On the other hand, 
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even when three or more types of service are provided, it 
is possible to perform the same call admission control 
processing by expanding the device construction or 
processing procedure. 

Also, in the method of resource measurement in 
resource measurement device 32, a suitable method of 
measurement may be employed in accordance with the 
resource that is set as the subject of monitoring. Also, 
regarding the communication system, although, in the 
embodiments described above, by way of example, a mobile 
communication system was described in which multiple 
access is performed with shared wireless resources, the 
call admission control method described above is not 
restricted to mobile communication systems and could be 
applied to other modes of communication system in which 
resources are shared. 

It should be noted that, regarding the two steps of 
measurement of the resource use condition and service 
identification shown in the flowchart of Figure 3 and 
Figure 7, either of these could be performed first or 
parallel processing could be adopted in which they are 
performed concurrently. Also, regarding the setting 
beforehand of the plurality of call admission threshold 
values corresponding to the plurality of services, these 
may be set beforehand prior to execution of call admission. 
Consequently, for example, in a base station device, the 
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call admission threshold values may be altered by 
instructions etc from an upper-layer station. 

As described in detail above, with the call admission 
control method, communication system and base station 
device according to the present invention, the following 
effects are obtained. Specifically, in communication in 
which calls of a plurality of services having mutually 
different degrees of priority are present, deterioration 
in communication quality can be suitably suppressed by 
control of call admission in accordance with the service 
that is utilized by the user in the communication system, 
by employing a call admission control method, 
communication system and base station device whereby new 
call admission is restricted by applying a call admission 
threshold value in respect of the resource use condition, 
using call admission threshold values set in accordance 
with the degree of priority of the services. 

From the invention thus described, it will be obvious 
that the embodiments of the invention may be varied in 
many ways . Such variations are not to be regarded as a 
departure from the spirit and scope of the invention, and 
all such modifications as would be obvious to one skilled 
in the art are intended for inclusion within the scope of 
the following claims . 
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